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(54) ETCHING METHOD AND DEVICE 

(57)Abstract: 

PURPOSE: To accurately etch a layer of required 
thickness on a substrate by controlling the thickness, 
composition and duration time or surface residence time 
of a condensed reactant film. 
CONSTITUTION: A reactant supply source 40 
distributes a reactant through an aperture 41, At the 
time of collision with a cooled substrate 48 or a 
microbalance 49, led reactant molecules are condensed, 
and a condensed layer 50 of HF and NHS is formed. 
After completing the reaction, the temperature of the 
substrate 48 is raised by a heater 55 to accelerate the 
evaporation of an excessive reactant and reaction to a 
layer to be etched. On the other hand, a control device 
58 monitors the temperature of an wafer by a sensor 56, 
controls the temperature and monitors a signal from the 
microbalance 49. The control device 58 detects the 
temperature of the supply source 40 by a sensor 57, 
controls a heater 47 and changes the pressure of a 
reactant in the supply source 40. The thickness of the 

condensed film 50 is controlled by a shutter 59. Consequently, the degree of etching reaction 
can be accurately controlled. 
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!ta*5BfriB«*4®«ffi±icj!S?:iif^fiS;-r.2> cfc ^ tCBuiail«iBt. 
( b ) Ix^M^'^isiiT.^mlE'f'^lyf^n^-Vm.iS.ti 20 

( c ) mimm<o^mk.(om^m<j:>m$M^xj^w^fii 

^mmt S C i «: cfc 9 , B5iB«fiU:©***4*iEtt^j:a/c 

( d ) 9^ f ;^c»miiBSffi©«®*>6.:^SJicSlc>!a 

[ff^314 3 HiriBJ!i*iSlc.'^^^-©Siffi®*/cB®«<l 

-7^0. m^mwmtifc\-m^'m<om&^^isj;:ifmis. so 

^ffi©taa[J; *) fe{S< S c^ici; 0 . BgiB«®± 

[ mi^m 5 ] B!iiBfli©j^sB#r^ 45 j: omfiS?: suffli-r -s la 
pg*i. igffi«*&?®%ss©iasJWT©jae«:*«}tLJ&:*i 

^m^tix. >''^*rt©I£;^J*ltlJi^cs^i5Et^*-c± 

J&S?). *©SJ#S©ig8[©]Sl5*sec-:>/di{C5=-1.>M 40 

^mc^ct^i^mt-ri>, 3 «:iB«s©:6r«6. 
to 00 n 

imm±<omm^m) :^^mit. ±mmic. mmtmrn 

*fi&fflL/-c. m\.m^im.tj.mtc.\.micthic^(mm. 
^j^tmmm-^h, so 
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[0 00 2] 

X5,5^>4^t3?j|5{c»^^Sjt©X*.3!ii*S. CJh6©X* 
©ft!j©^SJ*s^ir «>¥i»»X^-CW!|${Cli«-C*^. 

C0003] S^Xy9^>i^<i:^1^x-;,9^>i/'©M:^tC 

^mt^ 1 o©»$ L < u!friii[«> — Mccx ^ 

^-9^-»'*J*S©T. a*iESSJtta::rcWxsf g^^i'rs 

^:^ttx^.g^>i/-C«. taX>;;3^>i*'tt©2-3©®©K 

{cx-v9^>i/-r'^*tt*jf3&5jit5*nri.>a<t:#. »$l< 

Jli teJ;cx*«3«!rtX-;;g^>i/i4'C*o. ®2tt^:^r 
ttxyg^>d/xs-cS:g{cx5>9=->i^sn«.. 
ranaj^f'PfiS-r.sJs^^ Ji2 4^:)?ttx-:.g^>i/-r.2. 

i. ^2©. ® i©P3Pg|J©TffliJK:*sg|3^K:paK»4 3Jii 

>i'sn«cir»@©ra©raBi*asz:fc#/c*)-a-r{c. 

©S^IESB^CJlS/ct^fxy 9=->i/-reci©r#.5, $IJ 

[0004] ^{i^ftx^cc*jt,^rsfcs^^c?5t?f^iap^fc 
mm^^^-r s c i h f =&#tf *;^-^©@ 

itK:j:SK<t%©x-:;9^>^tcj;or. iff^)^j:S i^ffi 
«rir-f^©i^>:^ij >i/' • K©7K*JlT-«:J:^)S;ffl 

SS^t,(Cj;-5t:. ^^tcS6Sn/cit©->'; 3>©?fK 

L/c*i-5-c. -c»)&: < . ^aEE©m^i4'•c^f*D 
[0 00 5] -^^h^-f^fj. *^?g*<56ffl-i±-r{ciiM 
*as^»©:^'c« ^*<X"-'?->i^*/c{*i^^§nT 

-e©Wi L/t, SlJ:>14'C:if-> • x.^g^>y (R I 
E) -^^ •i7*->'N^9 0 O'CtcmUTS i (s)+S 

i o, ( s ) = s i o (g ) ,©Sft.?r©c-r:&afe*5* 
cn6©s»i5t?tt. X9 9^>i'-r'>^*^5rf4 

e^JK&i|^}^^^?:$tf®iMi©JSlc;w:<J: oTx 
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[0 006} mMUWM-m^c. m:mcmm±icm*i 
[0 00 7] r.mit^^M(Dx.-:,^>i/icis(,>r, fiesfe 

Si(|5-C«. (TEOS) « m=m 10 

n^^t^r ^ ^tc3*-r ssi£!B!i©S)S14k: j:'-:> T$iji!B3 n 

[0008] 3KHi^flFll4 26437 4#W. mt^^fv 
t*Sl^!|«j{c$6-rc<tfcj:S®?^b!^(DX!»g=->4^{j> 20 

[0 00 9] — ;U(Dea1)6(App1. Riys. 36:3370, 
1965^)*5J:i>V-'^'^> (Novak) (Sol id State Technolop 
V. 31:39, 1988^)«CiBS8S*i:'t$IBtt. 3gSEA#nJfit 

®?{b!^®?:x-;5=->*'-rSJ:^iicS:it3n-roS. 0*» 

[0010} mit^'S:mi:ti>tcii)(Di>^ 1 -^(DlSrtl-C 

(Proceedings of the Synposi 
um on Dry Process, Inst, of Elec. Enq. of Dapan, 
1983¥lO>^30H. p. 90). nmS-im-CWbtlfc 

->>;3>4, 7?.^bT>*x.i;A*^SIiy/clrasass*» 30 
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6©Af:^tC§6U, *fc«NH3*Jj;0*NFa:^/;^cti-Cv 

iSib!^*^*-rsci*s-ct^>, siJ©SI©?-e«. am* 
[0 0 1 1 } Si^-rSi, Sl£!fel*^tf^ifflJ|gtcJ:Sx 
S, NH,fcJ:0'HF©SIJ'!?©*f;:^f*«&m NH,, H. 

o, HF©«*&JK, fir'-^^br^-tx^^A^iii&ag, x7 

[0012] S£3fefi^$l5©x i/X-J^ACD^H- 

7" A ts. Ea^nm^Wj. 5^;^ f- A©SBt*#i*-r a c t (c 
ttiwj-rs. 5i£;«!i©BE:tj*satg©ias-c©-e©^stEE* 

l^<iia*^^Sc:<!:{cJ:or$iJiSii$<a2>. g^ + ^-'f^. 
©SJCi>«!i®^AiSJS«. iiSSifcwr.^ci*5-rt 

^ L tc^m^omam^^ n^s <k # k wsit«©gajf6*j j: 

(Dm.m±('cm.itm-^mm-r 1 ^ tcsic:.**is-r s/c* 
tcc©s©s^g*i^ffisnT cn6©3ii>K:oi> 

[0013} mm±t^mm^m^m*mis.^ni,ii^ 

«. 2giffi)!i©ifflfi£*imtl©toiSJ: 0 feSST^S. «*t 
StEigJtt. x-,^>if-r-<*«®iit^«!b«ct,»© 

■C, m*@i|3©SiCt>f)©»E«-entJ£-aSt?»)i:l,». - 

SISK:. «<fc*c«©ifflfiKJ: b «>«lffiStc%BI©fflfiS©:^ 
nS©-C. :</;^©fflREl3:Sft.tcM0rraffiWK:f*^=&S 
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* r> * - vN<Daffi±<DSjcEiK5^(Djfflfs;*5 cfc umwm t 

[0016] a®r(D^|(7:)^^7!^ie><DMcD?f^^^i. m 
[0 0 17] L/c^Sot. JifB©7=^^-;U6:tecl:?>V^N* 

x$>^o WLMfM^m^&m-ri>(ox. ^^>^^^(07i<.t 
$>^tf:!^(Dmmt. mmcDi^ttc-DtixmmrjiBxmt 

•r€>o il^^<D«. JSIS (SiO, + 4HF = SiF.t 

2H,o) jo^jfimconr. HF:^5?gs$n. rn^rn.^ 
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[0018] :^:^<Dm^tmmm<DfSL^(D^mt. V y 

- h • T;l/>'>*— f*^ CRobert Albertv)^. Physical Che 

mistrv (HailS. 1966^. Wiley. ^^—3-^) (Dp.lA 

8cr>m2hi:0m'r^tmmx^^o "taat. 

10 > i h >CD 2^^il^q^cD^,«(Z)^SSffl^;^^. SB 

^^nri^^o cnii5Hi^cCftjBg;&i. hf/h,o^^ 
tf'r'-<rcDg^itacci®fflr^^o x$ili(*ti^it?3CD^Mfl 
^«:?nUrfe«3. ytti«SS«:7KLru^o !^.h<Dmm 

^nr>mmt. ^•^>7^'^c^A•rs<b. ae[7&i$^9 4°c 

20 [0019] mm<DmM(>ci$^ c tihcDm^comton 
misxasm±(Dmmm(Dtmm^jzmmmh. mm 

M&t. S«i^•^'>7^•<DSSM^«c#"r-S„ HF/H 

mmx$)^. v'^-JVlb^t. HF4aJ:?>'7j<CDW&®<i: L 

x^^':r^tpxi^mm^^imST^yj&(fC-:>{.>x^-<x 
30 Ccr)7%-:/^:&, **^t^^^*:/5 <bffi^^*)-ltr 

[0020] ^*lli$i*||5 03 0 3 1 9^{t. KlZ^^i 

y^mt. M©Jift?©.«^.r«K#$nrc^^:^5^ c^<03&> 
©i^.rfiEffl*5<fc»3Stu<J&:ori^^o yti^tf. 
ziA'T^/ci^tc. :7n- • s/;:^7^A:?&s^^ffi$nrc^eo 

r. iaitD-r-^rojt^Efl^jraMj&M^isfi-r-So ^/c sjs 

40 m^&mmX'rh(DX\trj:<. ':^'^:^'^WL^i>cJ:r>xm 

[0 02 1 ] ^m^mms o a o 3 i 9^{t. nh^^ 

<t?>'N F , cp-c(D3K^«:j: -:>r H F *}fj^-r -5 C <b 
50 mUri^So CO, HF«:7>^x7£ffl^^;b1±r:7 
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*ai!#B«iF^50 3 0 3 1 9-^©S2l3:. X5,5^>d/ 
jiS*jJ:yfl 0^CDX i;5=->d/B$fail3OM/?*NH, i 

0k/'5^<Os.v^l'ifmS\t. 1 0 0^cliU4 0 OA© 

300&t>l/l 20 0At^S. cn«. *H!|#ft»5 
0 3 0 3 1 g-^OISlZ-CTrStl-SMJlJ:^ fc«S3!i>tCjl 

*s. Xi.g^^i^'^jtti^-r-si rsBjnj ^c<^co: x-?9^ 

^i'/iSiliJT-r*. *@^*itll5 0 3 0 3 1 9#©0 1 5 

iad<rfi,x.y^>if$ tifcm<tm(omi^m- § ttJi!^ i o o 

OA-C*^. cn». ^)s:BJ*tBS®Sl tC^K-rT>^-* 
y h?rP;5<-©CCiil>g!&JlS«:«^)*i(C®^Tl»5. 

[0 0 2 2 } o^ra©fiftmtca;o-rpwi^ji5)7SE-r 

•5.. ffl?m*W:T>*xT©R«3{C*SR*fieffl-r'Si> H 

[002 3] $6{c: *am»5030 3 1 9#». 

«CS», ->';rj>i-K-fb-ir-f^©x y 3^>i'©jatRtt 
K:'fei*@?:SiafT. ]!R«*{CH,SO,*jJ:iyfHF*s?|^^ 

*«. '>';3>«x?5^>y3n4. M*i/f(-><!;. 

=i>ttx-;r9^>i/'§4ancl,», cn6©Stt:(cj:-3T. x 
[0 0 2 4] §?){C. •^x--'N^®J;r)felSS©2giiiJS 

•rS«^. ;®:?7)«®«M*sffM3n^j:C^©'C. 
jS;*i«ac635:t». Slt.!^©lI**iiJ>l>r-:>JSUnLT'?3; 
->'^^ae[r©^.f^,E{ci^-:J< i. ^E?:x -j ^:^tf-t^ 
!RSK?rJ^fiKrSCi*i-Clf5. ®«M©iiafiK». 5^ + 
>/<rt©^f::^©>fifiS<tlB^K:M^&-rs. t 
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3&K«^*j&<*s. 1 oj(UT©a*>efiR 

[0 02 5] 

[#e?^*sj5?9itJ:^<!:-r^iSjii] fit*is{«-cfa«£$n/c 
Jc— ^©iiOiSj^'C^Al/rfe. SiE:fJlli©ffi^*Jj:b 

5i6!^©!!giffiis*WfiS3nsNFra*!:^5i3{p-c*»)> a« 

±«:»Bg*i<9$SBfp^©g$Ai^30:>i5,-r, 5^+>>'-c© 
SLbi. • ^©'?*--'^J;^^ ^>ffiS©gB 

A$n> ai^WCCSffibSt&-r-5.Stc;ii?5©tll^*5;f;H^-^ 

X ->'^*s«ffiSJ£;iKJ©^jls©saiE ;fc«^n% to-r*- 

*i#«-r*fc«>tC, |g©fflfiR3&J1t«t{C&SC4*J*S. 

[0 026] Lfc*i-?r> fi6*et?*j©$s*jj:i:;5?5S© 

[0 027] *^Hj©@fi<)«. s«±©^a©/?$©® 

*iiEFi{cxi.?->i^$n€)j;^{c. Mm^m^m<D 

(2) iffl^. *Jd:yf (3) J#i^B$P^S/c(3: 

[0 02 8] 

[MSi«r«?^-r5/c:A©#^ia] if:ffeHjcr)jtgjj g.^;^ 
)t;!^icJ;-orx-^g^>y-rsct*s-C^S, «lR±©t^ 

tiiJEMicUm^ tifcmfcli 1^* $ n-5. J: ^ fc > HiriSM© 
[0 02 9] *|%B^©:;^^lt. ( a ) S^g^ 1- 

•c. x-^g^>^-r-<ti*j4?:wrss«?:3:MT^>®P5 

•r ^) i . ( c ) BM IBt^ *^^©a®±© mitaBi©*iii£fc 

so j:ufj®aE^ia**iitai-rsciccj:»3. BiriBSffi±©i-:**4 
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i)ijEmtj:mtci-ix.'j^>ifri>m.mt. (d) ^f>.>^ 

[0 03 0] 2|s^BJ©aS^c#®tt. >S)£!Bj4x 5, 

[003 1 ] 2is:^B^»i7]tor . X y^i^!/-r^^mm± 

[0032] jAliSIEH©J^;^f-A^|i*jJ;i>m^i5H<D 

B^S!^a■c^t^'^ q c m ) > WRmit. s -^ctj^ii^jc 
♦^rscitCcfc-^-c. jac£:!^iii©M8JM©iEflift Nfra 

i|iisrc::!^^©ji5fiKi$WK:ta:i:-:),- mmmAmmm^^ 
[ 0 0 3 3 ] * bi,^mmmvi>t:$:§im<om^fj:kmi 

i|a.MtC*t-r.2.$W©a^U*ti;*C$1fSfc©-C*«3. * 

©14 S ©il^it* ItRE L -C (, ^ S , 
[0034] jipgtc, 2|s:^?g#^B, T >*xT*iJ;0* 
HF4. fikmipT^fiR-rSf^tbOCCBSaSJD-rS.!:. AO 
mm^mZ 0 3 0 3 1 9-^<!:«M©JS:^*if#P,n-5C <t 
«:^mL//c, a05±©Jl'f'«C-ft^fiaia©-^+t>-7;L':i- 

^m^Wf^SO 3 0 3 1 9.^©S14<b§n/cSl£!|j5 

.^7«5lt.?r*^T3-&?)^>^'Cf5]©StiHbS/cS/j:i,». S 
lai «:S^L'fcS$I©T>^-*f h4S/M!S 
CCfCp^^WtC+^^/jr^igtC/hSU (^a-C2 0 OA* 
jgS) Ci*s^*3-orUS, *ffl!l#i¥m5 0 3 0 3 1 9-^ 
?:Tll-5tafl[-C{3:. B$*3tl2>nK<t^r-<3R©m3!)ijaiJ> 50 
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L-. m^m?>^jtmo:>u.mmM$ti-ci6*) . minims 
[003 5] :^^mmmttfc. fik©m< --itifam^rig 

fefc. /cii«. TEOSiS?ft-iS^fc->r-<|giS i O. 

**<!:-r-s-e-©flk©it{b!ia©ttR9x-:;5^>i/«. ^n-e 
nr> ^E£ij)i©Ji3*siiL.. x.y^yifmmtmu<D 

3 5-CJ:'5iSUiaS©<!:*. tH^tmJ:*) i>{^mhf&\,^ 
[0 03 6] 

[^SiSt^n *feHJ©±i2-g-©ffi©«l^ i^c@6«j*Jj;cXfiJ* 

ft^©^ t-c*sji©;i3<fc hm^^m=S:^tiiLmmt^ 
#1. c©a©s:itv*t,K-o*>©ui?-AK:»si,. BE^ 

J: 0'?aa©)£l, ^WJSlKH fc^ofc o -C^^BjoSf ^ L !-> 
j|;tet!"J*sm-ri)©(c(935:o, (1) 
1 oJ!yT©Ji3&»6fi5ESlR«M. ( 2 ) immWm. J: 

(3) ^ilii@i*)®*i6ffi^-rSSIt>-C*S. m4<DU 

[003 7] sm<DMm^tj:{,^f}^€'o , :^mwm'cmm 

»rfiMsyt»ifeia-r*SJI5(3:. Slll#«:^»©s»«ifl<) 

[0038] *?iJsBI»-C«. 2|5:|6l8{cSe-3r. T>^rx 
T <!: -J. {t*m*f^*jfiji^c«it^ »«S)g^:±tf 

(c«iii!&-rs^g (S6) > Si o.vmmLfcmmicm 

^Jf<b'©^Sgf^!!S>&{^ffi-r?>ffiHX';,f->yffl^H (H 

4fcj:iyfS5) . *J<^:u^s^fi■c^D••^i±iB©t,»■rn*i 
ourSE^^. §e>tc, ( 1 ) Stc.!^©^ifS«:<tors 
C5«^?rE»iJ-r4/t«>©:3^^fe48J:Cf'e©iemt. 
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( 2 ) j^jttmmmi-c j:^xmmsti^ci: ^mrfctt 

fiXf -Slates i Or^s.v9-lyif-fZ>Ct^-^ts. 

(0 0 3 93 *^?g<D^i^ J^c^iteWc-pi^-rsJiBJT^. 

[0 04 0] 1. SJS^?rHSdi(C#J&-r.5/£iJt>©^g*i 
lffiL//cM4$iJ®-r-SC <!:K:J:o-CI?Ci®4iElii«:x5; ^ 

4JS]c£;5=- + 1 3 {caiatc^A-r # i o . 1 1 > 
©-C. *^;^©zgtA«,ti3i-c*s. ^A©ii:m. ^Asn 
aatctttjtsn*. -e©*sii> »si 4©^E±(c!iiJsi 

m \ 5*«je*S$n*. ^A$tifc;y;^©QE:t)«. ««i 

4©?aat?©agfflji;»3j:«3?sii*5. 5=- + 1 3 ©?aa 
■c©^lI^3J:t)ffic»ci«cajt3n;rci=>. ti,»^© 

1 7«:J;-?-CiraJ^L. ^/cii'gl 8*$J:i>*«l 9rt«riJi£ . 
i>X2 0<!:. S«14*s. J^(C«ffiv^> h 2 UcaXO 

«w6nrt^-5. 7jcs{3tBr^o'^2 0. fff^mtt^ 
i'SK *^J;^>•>5I-.'^/{^[sr^o'^sg*-3^3 2 

.*>6©ft#AS*iJtaiSIS2 1 a(Cj^6n-5. *ijffll^g2 1 
a». B?ji{S2 2. 2 3> 2 4©^«EE^i&9Kei^i|g!! 30 
Ti,, BfjaHtS, H,0^:^tfSr£!^©«ir-&jS3 4. H 
F*$t?JSlcv!ia©«i|!&®3 5. teJ;o*NH,4^tyJSJ£; 
i^©^ilS3 63!P6. -etl*n#2 5. 2e/2 7'&3i 
DTJEWSne. *St,Hi, BTMS{JHF*fc«NH, 

©lf$fc»9^^'>-'^•<tt-•SC<b*i-C^•5. B?MS*JJ:Uf 
^ ^ >f<'^<DKMt. mm^m. 21a<t#25. 26. 

2 7, 1 0, 1 1, 1 2, 2 8 <!:©Jgi^«Cj;^TgHI53 

-co^cc^. Stc.g^i'>>'>-{C3i(;s-r'<r©«*&as, HtM 

S, feJcCKie'g^rttll^L-r. ^fi (2 2^ct»L/2 3'C) 
1 -o©*f;^i2e«if5aifcj:j>'B?iai|±K:flp^~>^ 5 -t? f 

3 7*i7nur*So jas-fe>iJ-3 8 75^e.©{i#j&5, ttif^ 
i^^^-i; F3 7©?aa?rsmuiai[-r-2.tijfflisg2 i a 

7fcJ:D''Sfi-t2>-!f 3 8« 1 •o©:*/;^iS'gffl©t©/i:W 
47nL/-C*S*i, f '^TCie'giC, $ljiffll^g2 1 a-C$-lJ 
SI3n-5»nia->3.^>? F3 7teJ:CXjaSH2>-9-3 8*<i 50 
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.1^ 3 Hc<fcrJ■r?••i'>>'^•©ias*s^^au. t-^fie'^ 
©««it:iii;Tjas?:$ijffl-rs. mmmm.2 i a«, -i; 

1 4*^J:o•^sr^o•^2 b©sa?rssib, t-^f i 

#2 8*5gat,irt,>S*>E3i:iTt>-5*>{CI&D-r 2o©ai4£ 

[0 04 1 ] 2. NH,*jJ:iyfHF©^A 

/5{S!B3©^A5$icS^>j<> viCjlD^#2 8 ^igaC^-Ci* 
•6. mi©jl^-=&- KKot^riJiBJf .S. flT'JS5S2 3{C 
HF*3tttL', flti5.S2 4«:NH3 4?E«-r.5. ^II-^T 
#1 1*JJ:CK1 2%ig|I^K:*>offla${cg§<. Slt:«S*S5=- 

f >''^?r^JWC', fiB26-c^^p^©r^Kai5ifc. 

1 4, 7J<S^r^O•^2 O, *J<fcU^St5v'j;> h 2 1 
±-CiB*S-ri. C:©it, NH,*Jj:CXHF©JE:?3tt"^ 
X - ^-M 4 o:)US.T<DmMKJ: i3 < . U :t o ra?i 
HI 5*lJ^fi£$n, ii'9^>i/t--<t?®©«®i©Sl& 
#2 83!)5g3i,»rt»4©-C. )SifSM®^mE-C 
HF*jJ;0*NH,*SSPtUS*a.StCO|T,r^83llgl 5©J1 

s*^j^-r^. ^e<](c. *sic;©®»L/cHF*jj;i>' 

;*:MBET-ttS^ra-csl£;«S*i«B±«:^-rs©-c, 
ffiMtti©iS:it.!^ i^tstf3©si£;!^©3X}^««/jN|ig(c^c 
i>. K^*3n-2.xi,5^>^3ii/cJi©a(i. affiias, 
si£;!ae©ifflfiS;*jj:cfj©:aNFra{c«{#-r.s, 
atcs^^rRiaf-r^Htcti, s^R?as-c©jsrc;!B)©^.« 

II. 9^i'>^>'{C«A3n^.SlS!B!l©S, ^>f>;^ji 
K, jSlc;!K!4ii'9=->*'3*aS@©Slt;©iiS*i*'5. 

[0042] {ctcort,».5©-c. 
E©r>*-T*jJ;o*HF*i£>s^ci#. 
?as-c©ga'"d;}#f'p3!)5pjtgw:& 0 , H F t N H, ©th^ 

[0 04 3] 3. HF/H,0©^A 

fc^ l-o©SK*- F-C«, SlS^©3SABi!FtC:J<>7"-N. 
©#2 8*5Hi;t:i,»-5. Bf®S2 2(CH,0^.m*3ta 
I/, flfiail2-3CcHF*^«L, y^t^r^i 0teJ:iyf 1 

1 ^ggi»T9:i'>>'>*l 3*3^W-r-5. -^7 x ---M 4tJ J: 

^>•7J<B^s^sr^i>•^2 o±-csfc;®i*J«isSL-r, 

1 5 ^m^-Tic C ©t*aS8«, 9- f >J^\>i<OEEt}i)i^ x 

< . -i) X ---ASS^i 0 'CO: 0 iSC^t^SI-CH F *d J: O'H , 
0<£«AT^*i^©<t^«:, SiRI)ffi*s?Ki*©i|t«, ^ 
iffiJil 5tti©-r'^-c©JStE»sSf£:-rss-C, S/c»# 

2 8*sg3#g'•^'>^^*l 3©F*iS!!|^53!>iPW$n?.*f , S 
Ic.*i^tf-rSCi*s-C^-2>. #2 8^:EaD-Cl>-2.r^«, 
5^ + 1 3rt©5jS!B}*s^® 1 5 (DKl^mt^t 
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ik, f^tmsz 3 ?rw^«t ■ ^2 8*ga*>-r{cj^f 1 1 =& 

7f-5©«. ^2 8^:Ba^-^r5=••l'>-'^•l 3©I^S!K5<&gf 

[0 044] 4. {SEi5'?->i^«©^*j<i:i:x:??;S 

0ffl. 4 feJ:DfS,5«r#M-r •&<!:. 

[0045} Sl£:iB»«*&iSi4 04. f ^bT>*->? 

A-c5^«LT. t-i'4 7-rfiniau-c. mw^mM^"^ 

•So SlL;i^^^S4 0 T>'N--5=-i'4 i*at>rjsi& 
!^=&Et&-r?.. 5^i'>/^4 2te<fcC)f5^ + >>'<4 5F«30E 

Jg:^£;!i^^:»■T•AiT-'^•-5^+4 i*i^S«4 8«:ss 

^-ftc^HIt*^ (OH^cC^LSlHl) {B5^L^cUJ;^itc+ 
^«:iS< JJloTliS. glPS|54 4*1^5^1' >^N*4 2 ?:gF 
ML. raPgP4 6*i?>9^i'>^^4 5«rSfm-r4CiK:J: 

figLT. HF*Jj;iytNH,©^)15 0*J15fiR^S. a 

^4 8*^J:afas•c^^>•^4 9«v^>^5 iccmijf^ 

©ssn^iafiefs. ? + >^^•4 5©EE:^J*5<so^©■r. » 

©^^•c^^^^<!:•3^^fe3!(5^i£:6^cc^. a5©as:x-^4' f- 

^M±-cJSic:.!^*5®iHI-r.5.^tciXofcfc©f* 
■2,, cnii. ^.M*5^iL-CNH,*Jj:0'HF5:Si^^. 

- 5 5 t?SffiSS5:±lf r . ^^lUmMOMMt. 
X 5^ > t B <!: ©SIS* ffiji-J- S C i * S . 
$ir(ffP^^5 8«. •b>-9-5 6-C'i7i--'Nag4SfIU, 
^5 2fcJ:c;t-5?5 5-C-e©SS4*(iJa)-r«.. laJO$IJ 

^m^sifi. ^l»a-c^D^^4 9^i^^rK^lL. */cH2 

>-!f 5 7■C5'1.>>'^*©^aKJ&^^b^::-^f4 1 ^UMt 

[0 04 6] f^i#^^r{j. ? f 0 «:SH*©Rt> 
•a-. *?>C»«9^i'WC42teJ:yt5^i'>-'<4 54rJjItfft-r 
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[ 0 0 4 7 ] fij 1 
;X(CS i 0,©i-;.g=->^ffl©!RF^©S?g*jJ;i>'S5fi^ 

©i'HBiWK:J:o-CffiS5Sn/<:^'>^>^7"> • 7 ^ 7> 
> h 7!p 6 S)l!tS-f t - K C ©X 7 a - a > • .Hz Jl/ J& 

s^a5^:</x->-s. ^©tl3.c^^c^).^,igS4. 5mm©A4 
10 iiifi'^e. c©TH2>y;«. ii--^ • 

5'-(tT>*-'i?A*i?>©^,^Ji, -3 5•C©■i;i--'^± 

'cm2 0f^mmm^ti^. my -jitr^^^'^Mtx.y 
»-i;a> • •feju*>6^j%-r*3!»i. «M±©iaiiss)c£;!K5 
©iiifi£«!it^" $ n-r . fc-e i=, < < t^fii&eg n h , f , -c » 

•r7KSliitilfe©ji^ii>«, SlC!ia©®ffiC£:j:S^)©-C*> 

So iii^i 6 0 o#©^,'Sfjjniift*iateL/cf^. siDigj© 
j^«*!)2 0 0 o»m»r^^-cm< . c©f^, issm 

ft^so^F^jgjfifsn. 1 o^r^©iniMta©sm©3^ 

ra{ClBi«**l6*-rS. *B-C©ffiiailgE«> .^.Ar©Ji«i 
I^J:»3t>-r>!)^fc{gU. t^^Uh. S i OjJSJS^fiS!^* 
$trja(i 1 4'C©-y->7';uaS-ci3:Wiett*s>Sci»*^6-r 
30 ASo JSic:>^!Bj©ffiilf«. jSct?©«jaifSBj^Ar© 
»ISJ;Oit< J&S. cm*. ®t-(b!BJJB©— SI53!»»x s» 3^ 

>i^3n.2>*i6r$)So 

[0 04 8] leaf*. miou\,>\^Q h ;1'©smbe-c. 

ilLSJfA-rSCt^ir*^. Vfcifi^X. ffiEES!<bt)l^ 
*ffl©^g?:<l6©K3E->X 7^ A <t ©t^-r ■2. C i jtUft 

[004 9] Ei^i^i^fJSlE'aue^-AtCfcWSx 5=-> 

e^ffl©igg*ij:i>-:&ffi 

40 C©||ifi0ll©*Stt!^»B. a^5JCE!BJ©«*&j!aj!iSSlc; 
5=- + >^^rt©fi!i©<!:©^ffi©iag J: O t>fSi-^SStc«}^ 

^©■r-fro^^^^ffii/cwtcfR^s-a-s c tifix 

)£;!|Ja<Sr^ty«ti®©ifflfi£©FatcieS©K^*i*So * 

• > h ©jaS3&j®j®#tt&is©jaffi<t 0 fcffii,^ 
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Mmmicma 3 n^c < u /dsr r> ^ ~-j^±i^ tsmt 
[005 0] Aflq9^(c»^ g isjuifm i o «#m 
mj, i^m*t 1 3 8 tmm^ni,mmm^iy:x^'0 k 

_1 3 7$iJffli^Bl 2 1 ai«:j;-3rtft>ns. 

lftS*f 1 3 8?rSSl 3 4K:5{I9^^W2,C<!:*>-C# 
5=-i'>Ml 1 3©M«fc-^ 1 1 6«r^*. M(DS 
a*«S^ 1 3 4 ©SKJJLhtCiHHf 3 47 * J: 5 {c /j: r> ri » 
•5. ^fe^CCjior. i-'^x^'i; K 1 3 9*JJ:u;■>*->'^ 
• vt/^ h 1 2 1 ©#g|J»<Djge». ^1 3 4 i't7:c 
---M 1 4©i'^6©«ffiJ;«)<>iSl.»iaEeK:«B^Sn 20 
■5. SSl^S;* 1 3 1. 1 3 2, 1 38. *jJ:0'$lJiffll^® 1 

2 1 &i)mmi3ims.^m.^-ti>. -^^-zm i 4cd^s 
«:«. yt<!;^«. TEosm.itmi:.mm.\mrsiE, ^ti 

^■t-F-Cli, ■^7 3:-^^l 14. a7 i-ftr A 

gsii3 4. ^--N'l 1 3«-r'^-r^ia-c*.5, 
WN-l 1 3*J»^L. X^sfOT'-NCD^i 2 8%Bai;. 
ilfO^^l 2 5ijiKlf?Fl 1 0?:ig<. «7 •:>ibT>*- 
•i;A*i6©HF*^J:i>•NH,■C5^1.>^^•l 1 343t«L/ 
T. 1^5-*«-e rsjJE^jj {CE;>3«:±lf C ©11:^3 30 

<. BE:'?*-^' 1 3 0«:j;o-c*^tH3n€). Siri?BE;(3 
». «*&Jia«1'©«OTSl£3K©^^ffi««^l/< . V- 

>^*->'^*JJ:0'^^1•>''^•3!)S■r'^-r|5]D?aS©1XS§t? 

*^>i;*--'^©Sa[t?©gi^0E*«T-C*^,*>^•5. SlCc; 

«?RSiiiue>-A©s $T*s (Ji(T©Kjt'>xf-A© 
1 1 4(omm±.t. -Kffc^-f5Rrtss$n/c*s^a 40 

■C^O•^ (QCM) ©RM±tC. JgIt.!K!l*^tf. JS3*i 
#^}-^)lJiiT©]^ 1 1 5AS®:«3ns. H.OSrc.^ 
®*i4fiS;i^JS7»> 63ftlU ot: 5^ + >-'^F*5gp©Sitfc*:iRcF'{C 

n/cQCMi 2 o©MS3!)«tJ)nort^<. ^1 1 o*j<t 

CJtl 2 5ttJSJC£«frat>fc**-r*5. SlEfciSSfiJi 

JWi. -ii!{k^-r^©i^*tcJ:SHaM^^©ifi<32{§-c* 
•5C<!:*i^*i-p/c. C©|fSliJ}0». x-;'5^>e'3n5 
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*ll#f^m5 0 3 0 3 1 9-^i«>!=fMWK:) Slc^^fiSW 

-^**«x-^5=->i/3nfcC<b*QCMl 2 0*^6©«-^ 
AijjxbTO^ifliiJW^gl 2 1 aiimmt^t, #1 1 

OAigaD. ^1 28*sggir. g^i-v^N'i i 6©gfm*5|g' 
thtz, l£;b-=ei^» 1 so^ffifflL-r, JS)S«©)lft« 

^•<©SF«3&s|l>& L-r 5^ + >^<i^§|J©E:^;»-r <- {cttKI 

rUtslK 3 6«c, ?FStcJS*iSJt>!B3llg©W«tt3(cSjt; 

->'^l 14?:ftP?^L.. ^^mimM:^i±i>fcfyl^. l5l 

1 4 o(Of^&ii:mm-r^^^&mi^t^(Di&&^ i o o 

gl 2 1 a{cill6n^lI;^J^i. i^fiKiKsoflttlfttii^-r 
S:f:}ifimTir:ht. )K*r«^TO. 1 2 1 

[0 0 5 1 ] S5a5©J;^«:. |5l«;fefi©TEOSteJ;c; 
IS©SS*^^. *'SI-HiHF<!:NH5©l:l:=S:<giE-r-2> 

■r4ci*<r*^. sfljais^ia'i 2 i ai*. S7 -;;{bT> 
*-'i7ASj£;!fe©ias«:«i)isp-ra'>a^'? k 1 3 7©s 

S^rTtf S C iAi-Cif . *iO|5I-C^lf 1 4 0 [*J^mmT^ 
Mfi^ifLi^CiaS^rTlf S C <!: K: J: r . ^ 1 2 1 
(CBXO^W^nfOxwM 1 4©se*wsc<i:*s 

^fe, sit;!Ki©Jiai«iii&ji5©?aK*s. scE^^tcse 
3tisfi!!©*p>i9>4«ffi©?aa<i: 0 (fi< ii^sns© 

fc. SS*iJta]'>:^'^A{c-:)c»riftHj-r5. ^i i 2^g| 

t. Wl^igl 2 1 aJCirjT^l 2 7?ri)a^Lr. ^ 
Sffl 3 6*^6HF;^fX^^A3-t*. ff:t;*:::.arl 3 01C 

<fc -:> rpj\m<Ds.t)±n-^^ai ^ri?>ivc<Df}:^mx^ 

[0 05 2} 5>{bT>*-'i;A©R«j«:fi!2©S 
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ita U i^-* A(DS * & 4 J: 5> ^Xg^^IET -5 C <b "C 
[0 05 3 ] fct^lit. -SUOSiJ&i^x^Arja:. # 1 
<bt. t^:*'^^; K 1 3 7. gS134, iy:x^0h'l3 

[ 0 0 5 4 ] H 1 3 ^mM<Dmmmxmm±(fcn& 

[ 0. 0 5 5 ] aS$ra^>;^ r- A 

ibtc, »^:x:->'^*-4 OJ^cCl^b 1 0 0*C(D$BHr^aily 
^^atai^inL/ri^^o SS*lJS5tc«2ocD:7a:-X;&s 

-j^ti^ 1 0 o"cfi< ^im^ti. ^fsjmmtim^^in 

^>o .^1 5 2^S:&1D^<b. SSftj&i^l 5 1 *iioT. 1^ 
ffliJI^I^t^© 1 5 5 tCjlSA-r-So F^ffl'JEJ'L^^ 1 5 5 a: 
-^'M 1 4<3:)RiWifiCD. » v»?> M 2 1<D 

ffliJP'l:^^l 4 O^K^o 5 6(0. ^i'>^^*<D|gl 5 7?: 
^gl21aCCJ:or>r>^>f>-b-*i^l 5 4tcfft*& 
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1 1 4<DSK« 1 0 o-cifi< tcicf, cn*i8im*j-i 5 

8rSltI-r^ii^>S;&i$>^« $ljffll^gl 2\ a.tmib \ 
^r&li;. ^1 5 2«:lfK<^>'r. SSEf*«. iKO^l 5 3?: 
iiijaLr*>e»> -/>^-^> • b-d? l 54«riiiaL/JQ:W 

n«^c6^c<^c^„ ^m>* 1 5 6*<SfflLr. t-^i 
5 4;^^^e>l±ls^J^^*(Diae[?:S^l•r'E>o susp^si 2 1 a 

*^cH3:if^o^i.5 3*iis?jSffl*gg^E-rSo 
wm\t. ^^>pt 1 5 e^cjcoriRrj^sn^iasj^n 0 0 

[0 0 5 S3 

2ffiH(Z)^'=e:::.:$?*<^fflt-€><, -[^TCDSS 

^m±.<om^^mr^ctt^x^. \^-n<ommu. 
mmiphmM{^x%n{cx:hm^^mn> c tf^x^ 

So ^mm'^^^-^ii^mmttji^hiat. too a*?s<d/i 

mcomEffiiEmx. m^-p-rii^ctfj^hyK^uWtmxA.u 

[0 0 5 7] Cn^iD^:::.^^. ^CffJ-CX 5=-> 

Wit. X v^'Zy^^nhrMit'T^mcom.i^ctmti. 
c<omitmM±.x^\!^r^cti)^x^. m.mmm^m. 

r-Axu. ^(Dmt^i:^js.r^c^ifix^. mmco^ 
mmax^. Lfcf)^^xmmmm(rc^^xm.it^^o:>iE 

mmLfcQcmt. s io^(om^i^mr^ctii)^x 

[0 05 8] flftafl/rmtBtCA-SKO^^^^. 

^^\^m>^ct)Hc:?[^mm:^mmiyXi.^fj:{.^^^^^i^:^^ 
nmr^ct-fj^xt^a mmLx\^^m^. mmmm\t 
ssL^^^xm^miir^c ti)^x^ ^s^^^ti 
fc. 'r^x(o^^^mtmm$ti^j:'^(^mjEr^ct 

i>x^6. 

[0 05 9 ] mmxA.z^/o(D^m 
7k^BWcMxA.z/^ (QCM) (ommmt. mmmxm^M 

m^tLxnmsti^. mmx^^f^i:m^fc^m^ 

[0 06 0] S7(^. HF:^>(.tNHstf:^(Dm^^^^ 
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l^tJl^i^*^ «#1 0^2-31>-'ff;l'SS-C3c^L* 

T=(N,d./'d,f.){Cl/7rZ)t an- 
[0 062] ±3^-0. N. »*B^r» 1 . 6 68X 1 0 
"Hz -A, d.«S^©ffiffi. d,«#«Jg|©®S. f 10 

,%©r. ^(i)Tw. ^ai['>«;=i>©zfiii. 0 7 

<!:Sfa«i2. 2 g/cm'?&ftffl^.&, Wl^Jl*/c(iZ 
*iHcat,»ti^. {) ( f g- f c) /f gi 

>-=tJi't;Aor)SBS»l. 5g/cm'-C*S. -^=^=1^:7 

;P:^-a-Jr^Kr>*-'i'A^!|ai 2JCtt, 2-3<D?!t» 20 
(Dm^'B<0^m<02 . 0 8g/cm'<bL^5fii=Sr{{e«-r 

•s. s i Otmw^¥m<o^nim\t.. s i o,-c»o. 5 

6 5 A/Hz. K:? -^{tT>*-"i7A-C«. 0. 8 3A 
/Hz. ■^+1f7;l/:tP-Jr^KT>*-'?Ar«0. 6 

0 A/H z-r*?.. 

[0 06 3] jSlt>©l*^Jc;;fe<D«i®*/£:B®#3!)Si£.il 
*PS7i^-ca ^ pffl©s:tt.©!|$®{3: ; SS*i±*^ -S (coti 
«ML/Tlfl>i^^®*Ji5RrrSC<!:3!»J*.S. fflS*S± 30 

mt.m> vm-i^. ms.cic um^m t mmoc um^n 

[0 064] l!7©12Sai®KS^-rQCM«Si)IK©jlS^ 

A/^iit^e-rSCi^s-C**. S i O.tSffiQCM 

18. 3'C-C6^P^$/c«l 0 0-Cr2 0^F4C(D 

ni Hz*?»^/c«3Hz*?^s-c*s. cnsi. mmh 
■c©jst£:iBj©)aiHS)&HJ ^^^^ /cws •^fc< lec p>r. 

[0065] i|#3£©aa&«:f«J^3ti-5 *>©-C«!tcl,»*i. 50 



[006 1 ] *s{Sl[fflr^c^•^^:<^fflL/r. s 

t^^Wim&Ltn^mW^mti,U\ I 1 e riB 
-'(Z t a n [7r(f. - f ,)/f,])} 

S. lo®SJ?gK. Office j; ox. ^ffitCfcW-SS 

rc::ti©?igS7!)j. m^mzm j;')tNtif^>it-r<tt^^fc© 
■r**. ^^*PQCM±-r^«3SL//cT>*^TteJ;c;HF 
©i«Sttiii<j2 6*;i//if *»?. cnjcs+L. ftns»5ti 

SB»«ji 0-^''*;i'/i iliilSffi-ctJmtB J: 0 lb 

iSl»jES-CSl53!>s#iafe-r -5 C <!: jW-C* -S ^ 1 -OCSS 
«, ^B#lCSJt>t»©JB*5at>.2)C<l:*5-c#.S, fl^^^Ei^ 

^nmmic^'&itri,, «M®iggimm©)@ig«. 

*a©^3£<t«rffi«-r«>*>6-C*4. HF4*«:Sft|'rS 

i. a7 5'^l:7l<ig'f3|->HFr*^Jf5fi£$n.5. hf 

Si 0.(C»L'rHF©i^5fS©SJSt4*W-r 
S. *i1-»3t^«T-Ci3:. T>*-T<!:HF%$tf®^JB 

fCHFr^stitasn-^). HFiNHa^^ti'iSiHIIiKfc 
WSHFr*iJ:0'HF ©tB*tWSi£tt «t>*> o r C >3Q: 

[0 06 6] ^iHIS»@©ffiffltcJ:Si^, 5^>i^©$IJia) 

•^J^^I&^om^^^X. -BE^t^r-Y^tC^f-rSHF© 
^■^'knmx^^Ct^HM.Ltc. c©^m». K^t:^ 
*ffl±{CT >*-T i H F ;!/X©HirlB*t*>6|!K0©/?3 
©^fiS;®lJl*2ff$fi£§ n S i t (D-mit^ -Y ^©5lc>3IJK 

[006 7] «S±K^!fe|©@ft^A5jf*^§n.Si 

t. it5fe$nsi--'5^>4'B©fi«. Kjtmmts.^^ 
mMri>w:fnmm"y ••t<Dm^^icj:-:,x^m$tii,. 
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[ 0 0 6.8 ] «ffi±(CJ5Ii>}^*'CDJl*i#aE-rSi> S i 
0,®K:St-r.SHF©St&©Sli®*5[^±f -5. HFiJ* 

(omstmricr>nx. hf^s i o,©sj£©jIs*i 

*lict"&HF*5}S;«J{-r-5iSg»-yaccifi-r?#> StCtt* 

Kft!^«ffi©]5J£:l4J:»3 4>. HF*iSl&?!ir*5'-J14'* 
itM-r -5) H W©tB:t) K J: o T :^ ^ < ffeiiffli a n ^ . S 1 2 
«. 2 5 'C-CHmitir -f*affi*J J:0'SfE!^0fi7 {t 

©x-:;^>i^«rJ:bl5L,fc«>©-C*<b. ^I^Pfl-C»f»K<b 

!K5J:»3fcTEOS i${t!BJ©:&*«^ < SlcEf S c <b *ihj p, 

1) ^-ci>i>. cm*. Slt.3SS*s. J£«(r»^c<K^bi|?i© 
@*©J5jct;ttfcj:^rftij»3ni*>e.r*s. mioA 

ie6«J{CftS©-C. JSlc.Sri^©a«®<K©fflK^cS. S^c 

*@ffl©Kibfj*iii«!5:a/cwx-,g^>e/-r*^{c. g 

[0 06 9] Kftmo:)W:mis.iz^mm.^mm-r^<Dt,cs 

gjfe/l^tt, JStc:;©SS*^^^>CiK:J;0*iJffllt-'SC 

T -i; A*> 6©iga^gv©«[^©Jl{c<5i»raSTr 
, SJS*5 - 3 5 'C© i €f . rjmt^ A ^A«t>T3&i+» 
©$S:AgS0*«*3nJfet^C i-CA^). 
[0070] 4)4l,Hi« — K^t'Jr-^SI^ffiJcOifcabS 

**;^©HiNH3©J:b^?r^;iSCitCj:0. x-^g^> 

4/'sns-K{^ti^'f3g©a4$iJisii-rsc<i:*i-c#s. 

>*-T*5iii'^T*.2>. ^{b!B5»ffi©±iC$>S;*/;^©H 
F<i:NH,©J:b^?:^;i^CitCcl:0. «»JttHF©^R|. 
R©/5S3!p?.. m.V i»<br>-t-'>'A (HF : NH, = 

2) -Cff 6n-SJ¥S*-C©x«^5^>i/'Jl$^»SC<!:3!»s 

[0 07 1 101 VL7fi\ytd^<07ly¥t> v h^S^h® 
K:iriiAS/c«i)©!|#tc»*Lt,i:^att> ^RS;ti^*iJ®^:^ 
ffl^<b4>©-CS)S. 3 6K:. aE.*iJpg/f3?r)12©J¥S 

^a:7 ■;;'ftT>-t^>?AiMMS-t±/cK©, HF©- 

^<b^-Y^<t©JSl&«. 7K;^*-c©SJ£i<t(Tt,»-i.. 
■trt3ifi%. S i 0, + 4HF = S i F, + 2H,0-C* 

-So b*^L/. siFji. mmc-mi-^n^<D'cvs.u 

KT>*.:i'?A (NH,) ,S i F.^^fiR-TS. 
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7ji':ta-5^-i'Kr>'=e-"i'At3:, SJoSfi'^'Bc^S?^^:^-^ 

i^vjX'-cmmitii), ^8fcE■r^^7^©*sm^>> sjsi^* 

)l©l?a5r/Tx-r. T>^-T*5j;i>*HFdsjg®L/:fctl^. 

5^is©ja#j!Q:fiS»*jffii«L/r, tgifts^jsn o i Hzjis 

7tH¥ ©il3Sfc^A©jl©^ ^84 A©Sft.K:tB^-r 
07 ©2 0 0 0»*#Ja©®/J^ablK«. 8 7 0 0 
A©47]Kl^lc+i^-r€.. 1 b 0'C«Cftl^-r.5i. SJSJH 

10 3Hz ii;*:-r-s. cn». 5 8 koy-mt^ 
10 -/^©K^^tcffl^-rs. 

- [0 07 3] mt''&tSL^<rjn^.^-^isty^) ay<DmXSiM 
^^iiVfl^mBt^nk-t. «g4 7. 8 5, 33. 4 
8. 8 6. 4 9. *JJ:0'8 7{C4bW.S f-i'©B#{a{S# 

D r * -5 c i ». si&?»*Ji*» (^(ommm^tx. 

«aC-5C<!:?r:^L-C4a«9. Cn6©«et*|g-C*.l) S i 
F,3!)>6^a'JSnS, Mfi8 5. 8 6. 8 7«. MJ12 
8. 2 9, 3 0©i'y3>IaI{47C^*StfS i F,**i6 
^D. Kfi4 7, 4 8,4 9«S i F'ffih^C. MS . 
3 3»S i F, Cinh(OtmM7.^i^V)\^ 
20 •^+-9-7JU:raer>fKT>*^'i?A©SJt>»^Jl*5 

3!>i6©aat:^uf^^g«ffll!©^l^^i>a«, s i Oi©i** 
{cj:5iiSli8i©iiJ)ns©2fg-c*s. Sfc. ^esti)! 

«. *J{Ci©Si®*-C©^^«:j;i)l**-rSC<!:*>t?# 
[0 074] ^:f6?g©W3FiJ^C^^« 

30 *s8i©r£:ffl0(rk (siE.d o-' hju^cc^n o-*' 
prt6tc-rs©*^ce.-r, ^^©fij^fcii^-rs. igj*;<a© 

e>4a. &Sl^«'i7a:--'N±©iST;^^4' M:b©«ji3!>SK 
j1-C*S. »1S±Kft3g3tlSJSlc?^©a*s, 

rims^nsx ?->i^??r^Ji©e*«^^tc$ij»f ^ 
S. c©@©«*&as*>e)fiti-cx 7 3^>i'^'<#'?*- 
40 -'>©«ffi{ca^-rssi&!^©7 -7 i';^«B#raa<jK:g:^b 
■<*-r. Src;5^i'>>'-«rt©:^^;^^^-r^©WS^{CJ:or5£l.» 
gJ^g?rSl^ jJCt»©-C. H3 {C^-Ti^i- a? 5 9 , S/cti 

iSW. ffiBE3i^ic-ot»rB!)g0-e§iBJL.fcx:7a-^'r7' • 

[0 07 5] ^mcmt^im 

50 gJ&SffllK^- K4{*5t»<'3*>©S!&:5SgUi'-A 
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[007 6] SlS^CD^^E*SfiSt^^iCii»0-r5© 
3-Y-)U*7nO-C*>S*l (-'ti^l*, 0'4©'t-^»5 10 

5 ) . i'^!'J:?RS:.©ft]|a*> oJ^t?*> 0 . :iL3t-=&- k©3Sj 

— 1ftC<t^7fe^ffiffl-rSti^©ia!i--/#Ji(TAi^. 
©#ft*ffiffl-rSti^©ia#*t?©)Et,»«EfflK:?t4. Dj 

3!c. ffiSib-dJ. gi^Jni^g. m^=-tr-A- t-i?. 

[0 0 7 7 ] fe^ l-0(DM*bCia^^- K«> SS© 
ffillSi&;£J>S<!: U%t»*- Kt?*5. m<*©H F i N H, 

=&^ffl-r*®?Yt«*©Jt^. ss*. sjc£;*fiS!^©Bji 20 

W. ^©aSffi*S5 O'C^fl^L 1 5 0°C©$Sffl-C4)S 

¥2giE^cfcom^ii;^-c> piai$n/cfi©T>^r-T*5 

F-c—mit^-<m^mi:-r^m'^(o5 0'ctj:i,^L i o o 

«Sr£:*fi£i^©»^e*«ffi(,^<i:^u:> sj4>!^mas. X 

*<-3 5-C)&l,sU-4 5-CJ:9(£U<l:t. S7^»ft7> 
•=t-=.'i;A • -b;u*i6©^^P«g©^^«, 95 
3gL/cg|J:»«:@«-rS. mSiKitl 0- h;l'J;«3(SC^© 

t>Sl&BJt?{*. ■J'x-/>©jiJK*ffi<-r-5iiJ»S*i**. 40 

i^icstf-smros*!^ fik©#i^i±toitE-r*)S, fc 
r, 7j<^?si*(c-Mfi^tc^?n5^!Kc©SJfe.s<t^ 
[0079] <^Momi^<Dmii uxit. ma^my -jit 

T^^-'i'A©^^. HF. NH3, 4iJ:a'H,0©?§ 

HF. NH,. *Jj:0'H,0©SiJ^©«J&jS. HFi 
NH,©«IJ/7 0#|i|!&aR. HF©«t«;v-:^S/cB^^V 50 
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-X tiS^SnitN H,/H, 0©?g?S?Ci'*J*lf 6n 
7i<.0RK)l'CT)V=i-JV^mmir^CtifiV^^, HF-^ 

-xo^t^UfD^figfl^i/r, y 3>ij(ii-©ffioatg*> 

■^itm±(>cm^t^ titc—mitir^mit. h f ^^t^ms 
)iiSJ*;-r*ci*s-c*-5, -K^b^r-<^e^irf®fl6©K 

A3&i6©^^*^tfHF^att. y;Uv::i -^A^^tf^ 
ib«!«^«-rSCi»Sx^^^. IPfi^JQcyjUvr.'J/AK-fb 

[0 0 8 0] T>*->!>A • -f:t>4Stfa^«*&ii. 

BE* fc«iiifi©{b^MD°D*a^ < 0*1* set tcgss n 

racBB^fcmstiiBft^^tfT^-t^-^A • 

^-S-fc^-tcg^DtiS. U/c*i-^r. SJ{b!B!Hilii-©M*x 
T>*-T*^t?8iiffiJg4C*jt:.-r!am©S 
lE4jS-rt^ < o*5CD7j<ti^b^fn*i*4. » ^ 

/ctA«. *f6§«©$^g*jj:(yf;^gfe(cj;-or> mumo 
^mPkm^^^T s c t *s-c * s, 

[0 08 1 ] WSL-l^ltteWCBSJ^^c^^^^^fflL'-C 

So 

[0 082] *$^*iJ:CJf:^f?S?:6efflOr. affi©affi 

x-t» AC^^fCJcoTi-- =i>>&^6^{b1?j5rl^*-rS <!: 
S i - F ?:^tfa®®3i5^S. ffl7 i»-fbr >*x-:>A© 
;?JtCH,0(C»X^rSi. S i -F*SK^*3 

[0 08 3] bC^HJiS^iJ-f »Slc;?'+ >7>-|^k:^— 
©■?*-/^7!>^7nly■r*SAJ. ^Sl^CCtt. SJt>9^ + >-'-? 

[0 0 8 4] 

[^BS©5S!)^] *:^Bj«tZ)«t>-C, x-^9^>i^-r^$^M 
±©Sge3ISrEiej©BI©ifI^« *sJ:i:K«Mi^^SB$ra 

©SK«:HiiK:«Bai-r S C i j&s-C# S J: ^ tc o /c. 

m 1 ] s^jfee^jRo^JS^-jx-^N©. 1 o©)stci^$-ij 
[112] v'a~^--*>^m^fc'mm.^^^<Dm^m^^ 

fflfS. ®l,»Jl%x-:,g=->5^-rS/c«&©tl£*}3^Jr15©$Sg 
©WEa-CfeS. 
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[116 ] JSJ£^^5*^x•-^^^cffliItc«^^T'^s^t^SJ^; 

[117] itfbi^^MS0/ci^»;:3>ilM±CDT>^^T 

[US] 1 oo''cia<rj»«u-cMta^A-E>. 
<oummx$>i>o 

[HI 1] ::<^^v^r.mib^^M^my yitTy^^^ 



10 



20 
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(TEOS) -K^h^>f^<7>Jir*«9. COJKDT^cm 

s i o.oJi^^^o. Sffi^^-y rj>o;ir$)^. 
1 0 ^ 
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